[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #105 	R4-2219718
Toulouse, France, November 14 – November 18, 2022

Source:	Nokia, Nokia Shanghai Bell
Title:	On NCR RRM Requirements
Agenda item:	8.25.3	Study of RRM function and RRM core requirements
Document for:	Discussion
[bookmark: _Toc116995841]Introduction
In the previous RAN4#104bis-e meeting, RAN4 has started the discussion of NCR RRM-related requirements. Since the other WGs have started the work on NR_netcon_repeater WI at the same with RAN4 it was agreed to wait for more inputs from RAN1 and RAN2. The following agreements were listed in the WF [1]:
	Issue 1-1: general principle for NCR-MT RRM work
Agreement: 
· The RAN4 study on RRM requirement for RRM procedure should start after that procedure has been agreed by RAN1 and/or RAN2.
· RAN4 starts study on the requirements which are not depending on RAN1/2 conclusions.
 
Issue 1-2: How to draft the spec for NCR-MT if necessary
Agreement: 
· Unanimous agreement on that 38.106 would be the container of RRM requirements for NCT if identified.



In this paper, we take the latest relevant agreements on NCR from RAN1 and RAN2 and analyze what RAN4 requirements might be impacted or should be introduced.


Discussion
The following agreements relevant to NCR RRM were achieved at the previous RAN1#110bis-e meeting, based on the summary [2]:
	Agreement
For NCR-MT which can support adaptive beams in C link, 
· Rel-15 beam indication framework can be reused.
· Rel-17 beam indication framework (i.e., the unified TCI) can be reused as well. The gNB can configure the unified TCI for the NCR-MT, if the NCR-MT supports.

Agreement
To support CSI measurement/reporting mechanisms for NCR-MT in C-link
· The necessary legacy mechanism for receiving CSI-RS is reused for NCR-MT.
· The necessary legacy mechanism for reporting CSI is reused for NCR-MT.
· FFS: The details of the necessary mechanisms will be further discussed and decided.
· Note: this does not mean all the legacy procedures for receiving CSI-RS and reporting CSI will be supported. 

Agreement
The TA adjustment mechanism of legacy UEs is supported for NCR-MT in C link.



The following agreements and discussions relevant to NCR RRM took place at the previous RAN2#110bis-e meeting [3]:
	Agreements
RRM functions supported by NCR-MR:
· Cell selection is mandatory
· Cell reselection, RLM, BFD, BFR are FFS

Proposal 7	To discuss whether the following RRM functions are applicable to NCR-MT: 
· RRM measurements in RRC_IDLE and RRC_INACTIVE (if supported);
· RRM measurements in RRC_CONNECTED;
· Handover




Based on the RAN1 agreements above, RRM requirements for the following functions can be further discussed in RAN4 context:
· Adaptive beams for C-link
· CSI measurements/reporting for the C-link
· TA adjustment
Based on the RAN2 agreements so far, only RRM requirements for Cell selection can be discussed further in RAN4.
In general, we can use RRM IAB requirements as specified in TS 38.174 for reference. Even though the NCR is a new type of device, it is expected that more limited set of RRM functions and requirements might be sufficient for NCR nodes because of their simplified architecture and functionality in comparison with IAB nodes. It should be noted that for many IAB-MT procedures, the RRM requirements fall back to the corresponding UE requirement as specified in TS 38.133.
RAN4 first should investigate whether the requirements specified for IAB-MT in TS 38.174 are applicable and sufficient for NCR-MT. The sources for the baseline requirements are shown in Table 1.
[bookmark: _Toc118732432]RRM requirements for NCR-MT are generally expected to be either like those of IAB-MT. A considerably limited list of RRM requirements will be sufficient for NCR-MT in comparison with regular UEs.
In the following, we take a closer look at the RRM requirements for the NCR-MT functions which were agreed or under active discussions in RAN1 and RAN2.

Adaptive beams for C-link
As agreed in RAN1, NCR-MT’s beam adaptation capability can be based on the beam indication framework in Release-15 or the unified TCI-based framework in Release-17, if supported. The Release-15 beam indication procedure consists of active TCI switching for downlink and spatial relation information update for the uplink. The Release-17 uses active TCI switching for both downlink and uplink beam indication. Below, are the RRM requirements for these functions:
1) Active TCI state switching delay
2) Uplink spatial relation switch delay
3) Active downlink TCI switching delay for unified TCI
4) Active uplink TCI switching delay for unified TCI
The above procedures utilize L1-RSRP measurements. Hence, RRM requirements for these functions might be needed as well:
1) L1-RSRP measurement and reporting
[bookmark: _Toc118732333][bookmark: _Toc118732400][bookmark: _Toc118732434][bookmark: _Toc118732435]Beam adaptation mechanism introduced in RAN1 for NCR C-link can utilize beam switching procedures based on L1-RSRP measurement and reporting.
[bookmark: _Toc118732436][bookmark: _Toc118732437]RAN4 to discuss which of the following beam management related functions needed for the support of NCT-MT beam adaptation necessitate for RRM requirements:
a. [bookmark: _Toc118732438]Active TCI state switching delay
b. [bookmark: _Toc118732439]Uplink spatial relation switch delay
c. [bookmark: _Toc118732440]Active downlink TCI switching delay for unified TCI
d. [bookmark: _Toc118732441]Active uplink TCI switching delay for unified TCI
e. [bookmark: _Toc118732442]L1-RSRP measurement and reporting

CSI measurement/reporting for C-link
As agreed in RAN1, the legacy mechanism of receiving CSI-RS and reporting CSI will be used by NCR-MT. RRM requirements for this function depends on the scope of this function for NCR-MT. Considering NCR is a stationary network element, the handover related measurements are not essential. RAN1 agreement can be interpreted so that NCR-MT uses the CSI measurements and reporting for CSI feedback (e.g., CQI, RI, PMI) and link adaptation purposes. However, it is not clear yet whether RRM requirements need to be specified for
1) L1-SINR measurements for reporting
Since the full scope of the RRM requirements will be clear after the details of the necessary mechanisms are determined in RAN1 and RAN2 
[bookmark: _Toc118732443]CSI measurement and reporting procedure might be used by the NCR-MT for CSI-Rs based L1-SINR measurement and reporting over C-link.
RAN4 to wait for more details of CSI measurement/reporting mechanisms from RAN1 before agreeing on the corresponding requirements.

TA adjustment
It is agreed in RAN1 that NCR-MT supports the TA adjustment mechanism of access UEs. Consequently, the NCR-MT needs to support the random access procedure for the uplink synchronization at least at initial setup and for connection recovery after a radio link failure. Hence, RRM requirements for the following procedures need to be specified:
1) Random access
2) NCR transmit timing
3) NCR timer accuracy
4) Timing advance
[bookmark: _Toc118732444]RAN4 to specify the following RRM requirements on UL timing for NCR-MT C-link:
f. [bookmark: _Toc118732445]NCR transmit timing
g. [bookmark: _Toc118732446]NCR timer accuracy
h. [bookmark: _Toc118732447]Timing advance

[bookmark: _Toc118732448]TA adjustment mechanism of the NCR-MT C-link is used for uplink synchronization during initial setup and connection re-establishment.
[bookmark: _Toc118732449][bookmark: _Toc118732349][bookmark: _Toc118732416][bookmark: _Toc118732450][bookmark: _Toc118732451]RAN4 should specify the RRM requirement for RRC Connection Mobility Control Random access for NCR-MT. 4-step RA type requirements should be sufficient.

Following the TS 38.174, Cell phase synchronization accuracy requirement was defined for IAB nodes. However, NCR nodes do not have a DU component that would require synchronization. Therefore, such RRM requirements is not needed for NCRs.
[bookmark: _Toc118732452]NCR nodes do not have DU component that would require synchronization.
[bookmark: _Toc118732453]RAN4 does not need to define Cell phase synchronization accuracy for NCR nodes.

Cell selection
The support of cell section was agreed in RAN2.
NCR-MT cell selection criteria can be derived from the UE cell selection procedure described in TS 38.304 taking into account the NCR specific characteristics, such as static deployment.
[bookmark: _Toc118732454]RAN4 should specify SA RRC IDLE state cell selection requirement for the NCR-MT.

Other RRM functions
Applicability of several other RRM functions to NCR-MT are under discussions in RAN2 and RAN1. In a companion contribution to RAN WG2[4], the following RRM functions were also found to be applicable to NCR-MT:
1) RRC re-establishment
2) Radio Link Monitoring
3) Beam Failure Detection
4) Beam Failure Recovery

[bookmark: _Toc118732455]RAN4 should wait for the outcome of RAN2 discussions before specifying RRM requirements for the following procedures
i. [bookmark: _Toc118732456]RRC re-establishment
j. [bookmark: _Toc118732457]Radio Link Monitoring
k. [bookmark: _Toc118732458]Beam Failure Detection
l. [bookmark: _Toc118732459]Beam Failure Recovery


[bookmark: _Hlk118265186]Summary of RRM requirements for NCR-MT
The specific references to the IAB-MT and UE RRM requirements applicable for the NCR-MT procedures discussed in Section 2 are shown in Table 1.
[bookmark: _Toc118732460]A summary of possible NCR-MT RRM requirements for further discussion is presented in the Table 1 below.

Table 1 RRM requirements for NCR-MT (based on current RAN1/2 agreements and ongoing discussions)
	RRM Req. Category
	RRM procedure
	Baseline requirement
	NCR status

	IDLE state mobility
	Cell selection
	TS 38.133 (4.1) / TS 38.304 (5.2.3)
	Necessary, agreed in RAN2, was not present in 38.174 for IAB-MT. 

	RRC_CONNECTED state mobility - RRC Connection Mobility Control
	SA: RRC Re-establishment
	TS 38.174 (12.1.1.1)
	FFS

	
	Random access
	TS 38.133 (6.2.2)
	The support is necessitated by TA adjustment mechanism agreed in RAN1, FFS

	
	RRC Connection Release with Redirection
	TS 38.174 (12.1.1.3)
	FFS

	Timing
	Transmit timing
	TS 38.174 (12.2.1)
	The support is necessitated by TA adjustment mechanism agreed in RAN1

	
	Timer accuracy
	TS 38.133 (7.2)
	Was not present in IAB-MT requirements, FFS

	
	NCR-MT timing advance
	TS 38.174 (12.2.3)
	The support is necessitated by TA adjustment mechanism agreed in RAN1

	
	Cell phase synchronization accuracy
	TS 38.133 (7.4)
	Not needed for NCR-MT

	Signaling characteristics 
	SSB /CSI-RS based Radio Link Monitoring
	TS 38.174 (12.3.1)
	FFS

	
	Link recovery procedures (SSB/CSI-RS based beam failure indication, L! indication, Candidate beam detection)
	TS 38.174 (12.3.2)
	FFS

	
	Active TCI state switching delay
	TS 38.133 (8.10)
	FFS

	
	Uplink spatial relation switch delay
	TS 38.133 (8.12)
	FFS

	
	Active downlink TCI switching delay for unified TCI
	TS 38.133 (8.15)
	FFS

	
	Active uplink TCI switching delay for unified TCI
	TS 38.133 (8.16)
	FFS

	Measurement procedure
	L1-RSRP measurements
	TS 38.133 (9.5)
	FFS

	
	L1-SINR measurements
	TS 38.133 (9.8)
	FSS



[bookmark: _Toc116995848]Conclusion
In this contribution, the NCR-MT procedures are investigated to determine the RRM functions for which RAN4 requirements need to be specified. RRM requirements have been proposed for the functions which have been currently agreed in RAN1 and RAN2.
The following observations and proposals were made:
1. RRM requirements for NCR-MT are generally expected to be either like those of IAB-MT. A considerably limited list of RRM requirements will be sufficient for NCR-MT in comparison with regular UEs.

On Adaptive beams for C-link:
Beam adaptation mechanism introduced in RAN1 for NCR C-link can utilize beam switching procedures based on L1-RSRP measurement and reporting.
1. RAN4 to discuss which of the following beam management related functions needed for the support of NCT-MT beam adaptation necessitate for RRM requirements:
a. Active TCI state switching delay
b. Uplink spatial relation switch delay
c. Active downlink TCI switching delay for unified TCI
d. Active uplink TCI switching delay for unified TCI
e. L1-RSRP measurement and reporting

On CSI measurements and reporting:
CSI measurement and reporting procedure might be used by the NCR-MT for CSI-Rs based L1-SINR measurement and reporting over C-link.
RAN4 to wait for more details of CSI measurement/reporting mechanisms from RAN1 before agreeing on the corresponding requirements.

On UL timing:
RAN4 to specify the following RRM requirements on UL timing for NCR-MT C-link:
f. NCR transmit timing
g. NCR timer accuracy
h. Timing advance
TA adjustment mechanism of the NCR-MT C-link is used for uplink synchronization during initial setup and connection re-establishment.
RAN4 should specify the RRM requirement for RRC Connection Mobility Control Random access for NCR-MT. 4-step RA type requirements should be sufficient.
NCR nodes do not have DU component that would require synchronization.
RAN4 does not need to define Cell phase synchronization accuracy for NCR nodes.

On Cell selection:
RAN4 should specify SA RRC IDLE state cell selection requirement for the NCR-MT.

On RRM function:
RAN4 should wait for the outcome of RAN2 discussions before specifying RRM requirements for the following procedures
i. RRC re-establishment
j. Radio Link Monitoring
k. Beam Failure Detection
l. Beam Failure Recovery
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